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DATA EVALUATION RECORD 

1. Chemical: Glyphmate 

2. Test  Material: Roundup formulation 31.01% glyphosate 
(41.83% IPA sal t  of glyphasate) 

3. Study Type: Forty-eight hour G a r m a r u s  pseudolimaeus LC50 

4. Study ID: Forbis, A.D., Boudreau, P., Schofield, M., 
(1982) Dynamic 48-Hour Acute Toxicity of Roundup 
t o  Gammarus pseudolimnaeus, Project  No. 28747 
Study No. AB-82-0 35 Analyt i c a l  Bio-Chemistry 
Laboratories. Submitted by Monsanto Agricultural  
Products Co., St .  Louis, Missouri, f o r  EPA 
Registrat ion No. 524-308 on December 27, 1982, 
Accession No. 249159. 

5. Reviewed by: B n n i s  J. McLane s ignature : f i b  fb& 
Wildlife Bioloqis t  

6. Approved by: Rayrnond W. Matheny 
Supervisory Biologist  

signature: @?d 0): 
EEB/HED Date: 

q - Z& -g.- 
7. Conclusion: 

This study can be used f o r  hazard assessment purposes. 
However, it does no t  met the  guideline requiremnts .  Using 
the  tox ic i ty  categor ies  of Brooks e t  al. (1973) t he  acute 
LC50 of 42 mg/L would place Roundup i n t o  the  category of 
s l i g h t l y  toxic.  

8. Recommendation: 

N/A 

9. Backaround: 

This study was f i r s t  received by RD on December 27, 
1982, and reviewed by W. Faatz of EEB on March 4, 1983. 
The present  review w a s  i n i t i a t e d  by the  Registrat ion Standard 
f o r  the  chemical, glyphcxsate. 

10. Discussion of Individual  Tests: 



11. Materials and Methods: (excerpted from the c i t a t i o n )  

a. Test  G m a r i d s :  The test l o t  of Gamnarus were collected 
f ran a wild population, moved t o  the laboratory and held 
i n  a control led temperature area  on a 16-how daylight 
photoperiod a t  the same t e w r a t u r e  used f o r  t es t ing  
(17 + 2 O C ) .  During the  holding period, they were main- 
t a i n a  i n  an aquarium with a subs t ra te  of deciduous 
leaves and gravel. The gammarids were fed a standard 
Tetra-Mine f i s h  food. Late juvenile t o  mature adul ts  
( a t  l e a s t  6th i n s t a r )  were chosen f o r  exposure to the  
toxicant and were not fed during the  test. The taxonmic 
keys were used t o  iden t i fy  the  gammarids a s  G m r u s  
pseudolimnaeus. 

b. Test System: A proportional d i l u t e r  system described 
by Mount and Brungs was used fo r  the  intermit tent  
introduction of Roundupe and d i luen t  water in to  the 
test aquaria. The test was conducted i n  1-liter g lass  
beakers with notched aver-flows to provide 900 nl  of 
test solut ion per beaker. The test chambers were 
placed i n  a water bath with temperature maintained 
a t  17 O C  + 2 O C  with t he  use of a thermostatically 
control lex submersible heating element. Each test 
concentration was repl icated four t i m e s  by means of 
a flow s p l i t t i n g  device incorporated in to  the  d i l u t e r  
system. Aerated w e l l  water was delivered to the  test 
chambers a t  a minimum r a t e  of 12 ml/minute/chamber, an 
amount which replaced the  900 m l  test volume 19.2 times 
Per day* 

c. Test Compound: The Roundup@ standard was received on 
February 24, 1982, i n  good condition. The sample upon 
rece ip t  was observed t o  be a yellow l iqu id  and was 
re f r igera ted  a t  4OC. The stock solut ion was prepared 
i n  deionized water on a weight /vo lm bas i s  (mg/l). 

d. Test Procedure - Biological: The test was i n i t i a t e d  
on April  2, 1982, by random assignment of 5 Garmarus 
pseudolimnaeus to each of the  liter test aquaria a f t e r  
test solut ions  had been flowing through the  aquaria 
f o r  24 hours. The gammarids were exposed to t h e  
followirq nominal concentrations of Roundup@: 100 
mg/L, 47 mg/L, 20 mg/L, 11 mg/L, and 5.4 mg/L. The 
gammarids w e r e  observed f o r  morta l i ty  and abnormal 
behavior i n i t i a l l y  and once ever 24 hours fo r  the  
48-hour test period. I m b i l e  individuals were 
remved a t  each observation. A camputerized LC50 
program developed by Stephan e t  al .  ( 8 )  was used to  
ca lcu la te  the EC50 values and t h e i r  95 percent con- 
f idence limits. 



e. Test Procedure - Chemical and Physical: Water qua l i ty  
parameters of temperature, dissolved oxygen, pH and 
m n i a  were measured throughout the test and were 
within acceptable limits. 

12. Reported Results: (excerpted from the  c i t a t i o n )  

Nominal Measured h m b i  li t y  
Concentration mg/L Concentration mg/L 24-hr 48-hr 

13. Study Author's C o n c l u s i o n s / ~  Measures: 

(excerpted from c i t a t i o n )  

Based on the measured exposure concentrations [glyphosatel 
and the  resu l t ing  "immobilities", t h e  24- and 48-hour ECsn 
values f o r  the dynamic exposure of G a m r u s  pseudolimnaeus 
t o  ROUNDUP formulation were > 110 and 42 ma pe r  l i ter  of 
water, respectively. The 48-hour no-effect-level i n  t h i s  
study was 4.4 w/L. 

In accordance with ABC Laboratories in ten t  t h a t  a l l  
s tud ies  conducted a t  our f a c i l i t i e s  a r e  designed and func- 
t i o n  i n  conformance with Good Laboratory Practice Regulations 
and the  protocols fo r  individual laboratory s tud ies ,  an 
inspection f o r  Roundup was conducted and found t o  be i n  
an acceptable form by a member of our Quality Assurance 
Unit. An inspection of the da i ly  m r t a l i t y  r a t e  of the 
test organisms p r io r  t o  the  i n i t i a t i o n  of the  study indi- 
cated they were i n  good heal th  and should not bias  the 
observed m r t a l i t y  i n  the  study. A f i n a l  inspection of 
a l l  da ta  and records on April 23, 1982, indicated t h a t  the 
report  s h i t t e d  t o  you is an accurate re f lec t ion  of the  
study a s  it was conducted by ABC Laboratories. 

14. Reviewer's Discussion and Interpreta t ion of the  Study: 

a. Test Procedures: The following items d id  not follow the  
guidelines : 

1. The gammarids were described a s  l a t e  juvenile t o  
mature adul ts  > 6th i n s t a r ;  the  guidelines requires 
< 2nd i n s t a r  g m r i d s .  



2. The dosage leve l s  are not 60 percent apar t  or 
consis tent ly  separated. (5.4/11 mg/L = 45%, 
11/20 mg/L = 55%, 20/47 mg/L = 42%,47/100 mg/l 
= 47%). 

b. S t a t i s t i c a l  Analysis: The methods and calcula t ions  of 
t h e  LC50 a r e  i n  keeping with the  guidelines.  The LC50 
from the  n m i n a l  concentrations and the  estimated 
Roundup by glyphosate measurements were very s imilar ,  
LC50 = 42 mg/L versus 44.3 mg/L respectively.  The 
s t a t i s t i c a l  analys is  meets the  guidelines requirements. 

c. Discussion/Results: The use of o lder  gammarids than 
< 2nd i n s t a r  is c r i t i c a l  and would be expected to change 
t he  animals res is tance to the  tox ic  e f f ec t s  t o  any 
chemical. Based on t h i s ,  t he  study does not adequately 
meet the guideline requirements. 

d. Adequacy of Study: 

1. Class i f icat ion:  Supplemental f o r  formulation of 
Roundup. 

2. Rationale: The gatmerids were > 6th i n s t a r  
r a the r  than the  required < 2nd ins ta r .  

3. Repairabil i ty:  Only a study with the cor rec t  age 
inver tebrate  w i l l  be suf f ic ien t .  

15. Completion of One-Liner f o r  Study: 

Campleted Ju ly  25, 1985. 

16. CBI Appendix: 





The follow description of the material/methods was taken di~ectly 
frm the report. 

I. Test Gamarids 

The test lot of Garmnarms were collected from a wild population, 
moved to the laboratory and held in a contzolled temperature area on a 
16-hour daylight photope~icd at the same t~penatuxe used for testing 
(17 +2OC). Dur?ing the holding period, they were maintained in an 
aqua&m with a substrate of deciduous leaves and gravel. The gmarids 
wre fed a standard Tetra-Min@ fish food. Late juvenile to mature adults 
(at least 6th instar) were chosen for exposune to the toxicant and wre 
not fed during the test. The taxonomic keys were used to identify the 
g m x i d s  as Garmnaas pseudolimnaeus. 

11. Test System 

A proportiorzal diluter? system desczibed by Mount and Bangs was used 
for the intermittent introduction of Roundup@ and diluent water into the 
test aqua~ia. The test was conducted in l-litea glass beakers with notched 
oveeflows to provide 900 ml of test solution per beaker. The test chambers 
wre placed in a watea bath with temperature maintained at 17OC + 2OC with 
the use of a thermostatically controlled suhersible heating element. 
Each test concentnation was replicated four times by means of a flow 
splitting device incorporated into the diluter system. &rated wll water 
was deliveaed to the test chambers at a minimum gate of 12 ml/minute/chambe~, 
an amount which replaced the 900 m l  test volume 19.2 times per day. 

111. Test Ccffnpound 

The Roundup@ standard was received on February 24, 1982, in good condition. 
The sample upon neceipt was observed to be a yellow liquid and was refaigezated 
at 4OC. The stock solution was prepared in deionized water on a weight/volune 
basis (mg/l). 

IV. Est P~oceduxie - Biological 

The test was initiated on April 2, 1982, by random assignment of 5 
Gatmarus pseudolimnaeus to each of the liter test aquaria after test 
solutions had been flowing through the aquaria fox 24 hours. The g m a ~ i d s  
ere exposed to the following nominal concentrations of Roundup@: 100 mg/l, 
47 mg/l , 20 mg/l , 11 mg/l and 5.4 mg/l . The gammarids ere observed for 
mortality and abnormal behavior initially and once ever 24 hours for the 
48-hour test period. Immobile individuals were xemoved at each observation. 
A c~uterized LC50 p~ogzam developed by Stephan et al. (8) was used to 
calculate the EC50 values and their 95% confidence limits. 

V. Test Procedure - Chemical and Physical 
Wate~ quality parameters of kempezatur?e, dissolved oxygen, pH and mrnnonia 

were measured throughout the test and were within acceptable limits. 



Reviewers Evaluation 

Test Procedure 

The test procedure is appropriate. 

Statistical Analysis 

The data was analysed by EEB using a One way Analysis of Variance. The 
test results are essentially the same as those submitted by the ~egistrant. 

The calculated LC50 is supported by the data. 

Conclusion 

1. Category: Supplemental 

2. Fbtionale: Thene is no specific requirement f o ~  a test with the fomnulated 
pncduct. This test allows a cmpaaison between the technical and fomulated 
product because the surfactant is known to be toxic to aquatics. 

3. ~~epainability: None 
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CONC., NUMBER . ,  N~JMBER " ' PERCENT B I  NOMI  AL 
& 4 * # f  EXPOSED 2 f ) ~ b ~ : ~ W " +  DEAD PROB . (PERCENT) 

~ i , 2  9 " A +  \ l l O t  LC 20 8 5 0.1288414 
39 + ! ) I  2 o vb df,r ~ j ~ j  45  41.19015 

. 4 '  * 1 ; " ~ ~ * + B 3  2 0 1 L 0 3 ~  20 2 0 0.5908966 
9.1,~4~7) 2 0 2 " : j i r  * 1 0  0.02012253 

4.4 2 0 d V i , 0 
[New Mes'sage-of -the-Day a'va i 1 a6'1'e ] ! ' ' 

9.536743E-05 t a t  2 - : 1 .  d r  l W  
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THE B~NOI"IIAL TEST S H ~ W S  " T * H ~ T  2b' ! 4 h ~  j f l 0  C'AN BE 2 T t  

USED AS STAT I S T I  CALLY SOUND CONSERVATIVE - 9 5  PERCENT 
CONFIDENCE LIMITS, BECAUSE T H E ~ A ~ T O A L  CONFIDENCE LEVEL 
ASSOCIATED WITH THESE L I M I T S ~ S  GREATER THAN 95 PERCENT. , 

- , '  
I d I  

i 

AN APPROXIMATE LC50 FOR THIS SET OF DATA I S  43.96019 

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD 
SPAN G LC50 95 PERCENT CONFIDENCE LIMITS 
2 0.2084193 43.71594 30.09886 64.22929 

. ;, RESULTS CALCULATED USING THE PROBIT METHOD - * :  - 2  , 

ITERATIONS G H GOODNESS OF F I T  PROBABILITY 
4 0.1224789 1 

:r/--- > 2 r  1 ; 
0.8226711 

Y - *  3 y  - 
, SLOPE = 2.335601 

95 PERCENT CONFIDENCE LIMITS = 1:5@2119 AND 3.152991 
: r  * . r  J 

. J  . LC50 = " 41.92301 
95 PERCENT CONFIDENCE LIMITS = 30,79292' AND 62.06019 

, I \  

, LC10 11.98658 < # " I S  2 & 3  * Y A V  

95 PERCENT CONFIDENCE L I M ~ ~ S  * b.3113'412'" AND 17.40642 
- w d -  -L-~~~~J-L-L~ -,. 4. 4. 4.4. 4.*&*'* *** *** * ***<*%** * * * * ** +**-+-+A*******-&**L- 



L f i i j  ROUNDUP FORMULATED WITH SURFACTANT 
A ~qui-t i J~RTEBRATE GRAMMARUS 
....................................................... 
CONC. NUMBER NUMBER - ' PERCENT 

EXPOSED DEAD DEAD 
110 2 0 17 85 
3 9 2 0 ' 9 
2 0 

45 
2 0 4 2 0 

9.1 20 2 1 0  
4.4 2 0 0 0 

[New Message-of-the-Day a v a i l a b l e  J 
9.536743E-05 

e r  Ci-LJ bidwp 
cawce&-$ -%- 
h e ( t - 4  k A r 4  .***************** 
BINOMIAL 

%as 
PROB. (PERCENT) 

0.1288414 
41.19015 
0.5908966 
0.02012253 

THE BINOMIAL TEST SHOWS THAT 20 AND 110 CAN BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT 
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS I S  GREATER THAN 95 PERCENT. 

AN APPROXIMATE LC50 FOR THIS SET OF DATA I S  43.96019 

RESULTS CALCULATED USING THE MOVING AVERAGE METHOD 
SPAN G LC50 95 PERCENT CONFIDENCE L IMITS 
2 0.2084193 43.71594 30.09886 64.22929 

RESULTS CALCULATED USING THE PROBIT METHOD 
ITERATIONS G H GOODNESS OF F I T  PROBABILITY 
4 0.1224789 1 0.8226711 

I I  

SLOPE = 2.335601 1( 95 PERCENT CONFIDENCE LIMITS = 1.518211 AND 3.152991 

LC50 = 41.92301 
& 9 5  PERCENT CONFIDENCE LIMITS = 30.71292 AND 62.06019 

LC10 = 11.98658 
95 PERCENT CONFIDENCE LIMITS 5 6.311342 AND 17.40642 



MCLANE ROUNDUP GAMMERIDS L C 5 0  C o ~ ~ t a  &LJ-b=.a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CONC . NUMBER NUMBER PERCENT BINOMIAL 

EXPOSED DEAD DEAD PROB. ( PERCENT)  
1 0 0  2 0  1 7  85 . I 2 8 8 4 1  
4 7  2 0  9 4 5  4 1  . I 9 0 1  
2 0  2 0  4 2 0  . 5 9 0 8 9 7  
11 2 0  2 1 0  . 0 2 0 1 2 2 5  
5 . 4  2 0  0 0 9 . 5 3 6 7 4 E - 0 5  

THE BINOMIAL T E S T  SHOWS THAT 2 0  AND 1 0 0  CAN BE 
USED AS S T A T I S T I C A L L Y  SOUND CONSERVATIVE 9 5  PERCENT 
CONFIDENCE L I M I T S ,  BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE L I M I T S  I S  GREATER THAN 9 5  PERCENT, 

AN APPROXIMATE L C 5 0  FOR T H I S  S E T  OF DATA I S  5 1 . 2 8 1 1  

RESULTS CALCULATED U S I N G  THE MOVING AVERAGE METHOD 
SPAN G L C 5 0  9 5  PERCENT CONFIDENCE L I M I T S  

3 , 1 4 2 5 2 5  4 4  - 6 5 7 9  3 2 . 5 7 6 1  6 9  , 1 6 2 3  

RESULTS CALCULATED U S I N G  THE P R O B I T  METHOD 
I T E R A T I O N S  G H GOODNESS O F  F I T  PROBABIL 

3 ,119903 1 . 7 3 3 8 6 6  

SLOPE = 2 . 5 0 1 6 6  
9 5  PERCENT CONFIDENCE L I M I T S  = 1 . 6 3 5 4 1  AND 3 . 3 6 7 9 1  

L C 5 0  = 4 4 . 2 8 0 7  
9 5  PERCENT CONFIDENCE L I M I T S  = 3 3 . 1 3 0 7  AND 6 3 . 4 1 0 1  

L C 1 0  = 13 ,7579 
9 5  PERCENT CONFIDENCE L I M I T S  = 7.55531 AND 1 9 . 5 2 0 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  




